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METHOD FOR MAKING DIMERIC AZO 
PYRIDONE COLORANTS 

CROSS-REFERENCE IS MADE TO THE 
FOLLOWING APPLICATION 

Copending application U.S. Ser. No. (not et assigned; 
Attorney Docket No. D/A2233), ?led concurrently hereWith, 
entitled “Processes for Preparing Dianthranilate Compounds 
and DiaZopyridone Colorants,” With the named inventors 
Rina Carlini, James M. Duff, Stephen G. Robinson, George 
Liebermann, Roger E. Gaynor, Tania L. Pereira, Jeffery H. 
Banning, and James D. Mayo, the disclosure of Which is 
totally incorporated herein by reference, discloses a process 
for preparing dianthranilate compounds Which comprises (a) 
admiXing reactants as folloWs: (1) a diol of the formula 
R1(OH)2, Wherein R1 is an alkylene group having at least 
about 20 carbon atoms, and Wherein the —OH groups are 
primary or secondary, (2) isatoic anhydride, present in an 
amount of at least about 2 moles of isatoic anhydride per 
every one mole of diol, (3) a catalyst Which is 1,4 
diaZabicyclo[2.2.2]octane, N,N,N‘,N‘-tetramethylethylene 
diamine, or a miXture thereof, said catalyst being present in 
an amount of at least about 0.2 mole of catalyst per every 

one mole of diol, and (4) a solvent; and (b) heating the 
miXture thus formed to form a dianthranilate compound of 
the formula 

HZN c= 
/ 
o 

l l 
l 
o 

\ 
HZN c= 

Also disclosed is a process for preparing diaZopyridone 
colorants Which comprises (I) preparing a dianthranilate 
compound by the aforementioned method, (II) reacting the 
dianthranilate compound With nitrosylsulfuric acid to form a 
diaZonium salt, and (III) reacting the diaZonium salt With a 
pyridone compound to form a diaZopyridohe compound. 

Copending application U.S. Ser. No. (not yet assigned; 
Attorney Docket No. D/A2234), ?led concurrently hereWith, 
entitled “Dimeric AZo Pyridone Colorants,” With the named 
inventors Rina Carlini, Jeffery H. Banning, James M. Duff, 
Bo Wu, and James D. Mayo, the disclosure of Which is 
totally incorporated herein by reference, discloses com 
pounds of the formula 
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The compounds are useful as colorants, particularly in 
applications such as phase change inks. 

Copending application U.S. Ser. No. (not yet assigned; 
Attorney Docket No. D/A2236), ?led concurrently hereWith, 
entitled “Phase Change Inks Containing Dimeric AZo Pyri 
done Colorants,” With the named inventors Bo Wu, Rina 
Carlini, Jeffery H. Banning, James M. Duff, James D. Mayo, 
Jule W. Thomas, Paul F. Smith, and Michael B. Meinhardt, 
the disclosure of Which is totally incorporated herein by 
reference, discloses a phase change ink composition com 
prising a phase change ink carrier and a colorant compound 
of the formula 

2 2 

Copending application U.S. Ser. No. (not yet assigned; 
Attorney Docket No. D/A2237), ?led concurrently hereWith, 
entitled “Phase Change Inks Containing AZo Pyridone Colo 
rants” With the named inventors Jeffery H. Banning, Bo Wu, 
James D. Mayo, James M. Duff, Rina Carlini, Jule W. 
Thomas, and Paul F. Smith, the disclosure of Which is totally 
incorporated herein by reference, discloses a phase change 
ink composition comprising a phase change ink carrier and 
a colorant compound of the formula 

Copending application U.S. Ser. No. (not yet assigned; 
Attorney Docket No. D/A2238), ?led concurrently hereWith, 
entitled “AZo Pyridone Colorants,” With the named inven 
tors Jeffery H. Banning, Rina Carlini, James D. Mayo, James 
M. Duff, and C. Wayne Jaeger, the disclosure of Which is 
totally incorporated herein by reference, discloses com 
pounds of the formula 

The compounds are useful as colorants, particularly in 
applications such as phase change inks. 
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Copending application U.S. Ser. No. (not yet assigned; 
Attorney Docket No. D/A2239), ?led concurrently hereWith, 
entitled “Process for Preparing Substituted Pyridone 
Compounds,” With the named inventors James D. Mayo, 
James M. Duff, Rina Carlini, Roger E. Gaynor, and George 
Liebermann, the disclosure of Which is totally incorporated 
herein by reference, discloses a process for preparing sub 
stituted pyridone compounds Which comprises (a) admiXing 
in the absence of a solvent (1) an amine of the formula 
R1—NH2 Wherein R1 is an alkyl group, an aryl group, an 
arylalkyl group, or an alkylaryl group, and (2) a ?rst ester of 
the formula 

R2 

CH2 

Wherein R2 is an electron WithdraWing group and R3 is an 
alkyl group; (b) heating the mixture containing the amine 
and the ?rst ester to form an intermediate compound of the 
formula 

R2 

CH2 

(c) admiXing the intermediate compound With (1) a base and 
(2) a second ester of the formula 

Wherein R4 is an alkyl group, an aryl group, an arylalkyl 
group, or an alkylaryl group and R5 is an alkyl group, said 
second ester being present in a molar eXcess relative to the 
intermediate compound, said base being present in a molar 
eXcess relative to the intermediate compound, and (d) heat 
ing the mixture containing the intermediate compound, the 
second ester, and the base to form a pyridone compound of 
the formula 

R4 

R2 | \ 

HO T 0 
R1 

or a salt thereof. Also disclosed is a process for preparing 
diaZopyridone colorants Which comprises preparing a pyri 
done compound by the above process and reacting the 

10 

15 

25 

45 

55 

65 

4 
pyridone compound With a diaZonium salt to form a diaZ 
opyridone compound, 

Copending application U.S. Ser. No. (not yet assigned; 
Attorney Docket No. D/A2281), ?led concurrently hereWith, 
entitled “Dimeric AZo Pyridone Colorants,” With the named 
inventors Rina Carlini, James M. Duff, Jeffery H. Banning, 
Bo Wu, and James D. Mayo, the disclosure of Which is 
totally incorporated herein by reference, discloses com 
pounds of the formula 

N C O o 0 I" Z 

The compounds are useful as colorants, particularly in 
applications such as phase change inks. 

Copending application U.S. Ser. No. (not yet assigned; 
Attorney Docket No. D/A2281 Q), ?led concurrently 
hereWith, entitled “Phase Change Inks Containing Dimeric 
AZo Pyridone Colorants,” With the named inventors Bo Wu, 
Rina Carlini, James M. Duff, Jeffery H. Banning, and James 
D. Mayo, the disclosure of Which is totally incorporated 
herein by reference, discloses a phase change ink composi 
tion comprising a phase change ink carrier and a colorant 
compound of the formula 

o 0 I" Z 

BACKGROUND OF THE INVENTION 

The present invention is directed to methods for colorant 
compounds. More speci?cally, the present invention is 
directed to processes for preparing dimericaZo pyridone 
colorant compounds particularly suitable for use in hot melt 
or phase change inks. One embodiment of the present 
invention is directed to a process for preparing a diaZopy 
ridone compound Which comprises (a) preparing a ?rst 
solution comprising (1) either (A) a dianiline of the formula 
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wherein R1 is an alkylene group, (ii) an arylene group, 
(iii) an arylalkylene group, (iv) an alkylarylene group, (v) an 
alkyleneoxy group, (vi) an aryleneoxy group, (vii) an ary 
lalkyleneoxy group, (viii) an alkylaryleneoxy group, a 
polyalkyleneoxy group, a polyaryleneoxy group, a 
polyarylalkyleneoxy group, (xii) a polyalkylaryleneoxy 
group, (xiii) a heterocyclic group, (xiv) a silylene group, 
(xv) a siloxane group, (xvi) a polysilylene group, or (xvii) a 
polysiloxane group, X and X‘ each, independently of the 
other, is a direct bond, (ii) an oxygen atom, (iii) a sulfur 
atom, (iv) a group of the formula —NR4O— Wherein R40 is 
a hydrogen atom, an alkyl group, an aryl group, an arylalkyl 
group, or an alkylaryl group, or (v) a group of the formula 

—CR5OR6O— Wherein R50 and R60 each, independently of 
the other, is a hydrogen atom, an alkyl group, an aryl group, 
an arylalkyl group, or an alkylaryl group, and Z and Z‘ each, 

independently of the other, is, a hydrogen atom, (ii) a 
halogen atom, (iii) a nitro group, (iv) an alkyl group, (v) an 
aryl group, (vi) an arylalkyl group, (vii) an alkylaryl group, 
(viii) a group of the formula 

0 

Wherein R70 is an alkyl group, an aryl group, an arylalkyl 
group, a alkylaryl group, an alkoxy group, an aryloxy group, 
an arylalkyloxy group, an alkylaryloxy group, a polyalky 
leneoxy group, a polyaryleneoxy group, a polyarylalkyle 
neoxy group, a polyalkylaryleneoxy group, a heterocyclic 
group, a silyl group, a siloxane group, a polysilylene group, 
or a polysiloxane group, a sulfonyl group of the formula 

—SO2R8O Wherein R80 is a hydrogen atom, an alkyl group, 
an aryl group, an arylalkyl group, an alkylaryl group, an 
alkoxy group, an aryloxy group, an arylalkyloxy group, an 
alkylaryloxy group, a polyalkyleneoxy group, a polyaryle 
neoxy group, a polyarylalkyleneoxy group, a polyalky 
laryleneoxy group, a heterocyclic group, a silyl group, a 
siloxane group, a polysilylene group, or a polysiloxane 
group, or a phosphoryl group of the formula —PO3R9O 
Wherein R90 is a hydrogen atom, an alkyl group, an aryl 
group, an arylalkyl group, an alkylaryl group, an alkoxy 
group, an aryloxy group, an arylalkyloxy group, an alky 
laryloxy group, a polyalkyleneoxy group, a polyaryleneoxy 
group, a polyarylalkyleneoxy group, a polyalkylaryleneoxy 
group, a heterocyclic group, a silyl group, a siloxane group, 
a polysilylene group, or a polysiloxane group, or (B) an 
aniline of the formula 

10 

15 

25 

35 

55 

65 

Wherein R4 is an alkyl group, (ii) an aryl group, (iii) an 
arylalkyl group, (iv) an alkylaryl group, (v) an alkoxy group, 
(vi) an aryloxy group, (vii) an group, a polyaryleneoxy 
group, a polyarylalkyleneoxy group, (xii) a polyalky 
laryleneoxy group, (xiii) a heterocyclic group, (xiv) a silly 
group, (xv) a siloxane group, a polysilylene group, or 

(xvii) a polysiloxane group, X is a direct bond, (ii) an 
oxygen atom, (iii) a sulfur atom, (iv) a group of the formula 
—NR40— Wherein R40 is a hydrogen atom, an alkyl group, 
an aryl group, an arylalkyl group, or an alkylaryl group, or 

(v) a group of the formula —CR5OR6O— Wherein R50 and 
R60 each, independently of the other, is a hydrogen atom, an 
alkyl group, an aryl group, an arylalkyl group, or an alky 
laryl group, and Z is a hydrogen atom, (ii) a halogen 
atom, (iii) a nitro group, (iv) an alkyl group, (v) an aryl 
group, (vi) an arylalkyl group, (vii) an alkylaryl group, (viii) 
a group of the formula 

Wherein R70 is an alkyl group, an aryl group, an arylalkyl 
group, an alkylaryl group, an alkoxy group, an aryloxy 
group, an arylalkyloxy group, an alkylaryloxy group, a 

polyalkyleneoxy group, a polyaryleneoxy group, a polyary 
lalkyleneoxy group, a polyalkylaryleneoxy group, a hetero 
cyclic group, a silyl group, a siloxane group, a polysilylene 
group, or a polysiloxane group, a sulfonyl group of the 

formula —SO2R8O Wherein R80 is a hydrogen atom, an alkyl 
group, an aryl group, an arylalkyl group, an alkylaryl group, 
an alkoxy group, an aryloxy group, an arylalkyloxy group, 
an alkylaryloxy group, a polyalkyleneoxy group, a pol 
yaryleneoxy group, a polyarylalkyleneoxy group, a poly 
alkylaryleneoxy group, a heterocyclic group, a silyl group, 
a siloxane group, a polysilylene group, or a polysiloxane 

group, or a phosphoryl group of the formula —PO3R9O 
Wherein R90 is a hydrogen atom, an alkyl group, an aryl 
group, an arylalkyl group, an alkylaryl group, an alkoxy 
group, an aryloxy group, an arylalkyloxy group, an alky 
laryloxy group, a polyalkyleneoxy group, a polyaryleneoxy 
group, a polyarylalkyleneoxy group, a polyalkylaryleneoxy 
group, a heterocyclic group, a silyl group, a siloxane group, 
a polysilylene group, or a polysiloxane group, and (2) a ?rst 
solvent mixture comprising (I) a solvent, (II) acetic acid, and 
(III) an optional second acid, said acetic acid being present 
in the solvent mixture in an amount of at least about 95 

percent by Weight of the solvent mixture, said ?rst solution 
being at a temperature of about +15° C. or loWer; (b) adding 
to the ?rst solution nitrosylsulfuric acid, thereby forming a 
diaZonium salt either (A) of the formula 
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|| 
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or (B) of the formula 

0 

u e 
HO—s—O 

(ll 
@NEN 

_ 0 

Z\ 

\ / X_R4; 

(c) preparing a second solution comprising (1) a second 
solvent mixture comprising Water and an organic solvent 
soluble in or miscible in Water, (2) either (A) a pyridone of 
the formula 

R3 

C: | \ 
H / 
\O T 0 

R2 

Wherein R2 is an alkyl group, (ii) an aryl group, (iii) an 
arylalkyl group, (iv) an alkylaryl group, (v) an alkoXy group, 
(vi) an aryloXy group, (vii) an arylalkyloXy group, (viii) an 
alkylaryloXy group, a polyalkyleneoXy group, a 
polyaryleneoXy group, a polyarylalkyleneoXy group, 
(Xii) a polyalkylaryleneoXy group, (Xiii) a heterocyclic 
group, (Xiv) a silyl group, (Xv) a siloXane group, (Xvi) a 
polysilylene group, (Xvii) a polysiloXane group, or (Xviii) a 
group of the formula 

0 

Wherein r and s are each, independently of the other, integers 
representing a number of repeat —CH2— groups, and R3 is 
(i) an alkyl group, (ii) an aryl group, (iii) an arylalkyl group, 
or (iv) an alkylaryl group, or (B) a dipyridone of the formula 
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Wherein R5 is an alkylene group, (ii) an arylene group, 
(iii) an arylalkylene group, (iv) an alkylarylene group, (v) an 
alkyleneoXy group, (vi) an aryleneoXy group, (vii) an ary 
lalkyleneoXy group, (viii) an alkylaryleneoXy group, a 
polyalkyleneoXy group, a polyaryleneoXy group, a 
polyarylalkyleneoXy group, (Xii) a polyalkylaryleneoXy 
group, (Xiii) a heterocyclic group, (Xiv) a silylene group, 
(Xv) a siloXane group, (Xvi) a polysilylene group, or (Xvii) a 
polysiloXane group, R6 and R6‘ each, independently of the 
other, is an alkyl group, (ii) an aryl group, (iii) an 
arylalkyl group, or (iv) an alkylaryl group, n is an integer 
representing the number of repeat —CH2— units, and m is 
an integer representing the number of repeat —CH2— units, 
(3) a base present in an amount of at least about 3 molar 
equivalents of base per mole of pyridone moiety, and (4) an 
optional buffer salt, and (d) combining either (A) the second 
solution containing the dianiline and the ?rst solution con 
taining the pyridone, or (B) the second solution containing 
the aniline and the ?rst solution containing the dipyridone to 
form a third solution and effect a coupling reaction to form 
a diaZopyridone compound either (A) of the formula 

R3 \ / R3’ 
| Z Z'— | 

NEC / NQ \ 4N \ CEN 

| H H | 
o N o’ o X—R1—X' o \o N 0 

R2 R2’ 

or (B) of the formula 

NEC o 0 CE 

R6 / N— (CH2)? R5_(CH2)1T N \ Rs’ 

0 o N 
\\ / \ // 
N H H N 

Z — O O — Z’. 

In general, phase change inks (sometimes referred to as 
“hot melt inks”) are in the solid phase at ambient 
temperature, but eXist in the liquid phase at the elevated 
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operating temperature of an ink jet printing device. At the jet 
operating temperature, droplets of liquid ink are ejected 
from the printing device and, When the ink droplets contact 
the surface of the recording substrate, either directly or via 
tan intermediate heated transfer belt or drum, they quickly 
solidify to form a predetermined pattern of solidi?ed ink 
drops. Phase change inks have also been used in other 
printing technologies, such as gravure printing, as disclosed 
in, for example, US. Pat. No. 5,496,879 and German Patent 
Publications DE 4205636AL and DE 4205713AL, the dis 
closures of each of Which are totally incorporated herein by 
reference. 

Phase change inks for color printing typically comprise a 
phase change ink carrier composition Which is combined 
With a phase change ink compatible colorant. In a speci?c 
embodiment, a series of colored phase change inks can be 
formed by combining ink carrier compositions With com 
patible subtractive primary colorants. The subtractive pri 
mary colored phase change inks can comprise four compo 
nent dyes, namely, cyan, magenta, yelloW and black, 
although the inks are not limited to these four colors. These 
subtractive primary colored inks can be formed by using a 
single dye or a mixture of dyes. For example, magenta can 
be obtained by using a mixture of Solvent Red Dyes or a 
composite black can be obtained by mixing several dyes. 
US. Pat. No. 4,889,560, US. Pat. No. 4,889,761, and US. 
Pat. No. 5,372,852, the disclosures of each of Which are 
totally incorporated herein by reference, teach that the 
subtractive primary colorants employed can comprise dyes 
from the classes of Color Index (C.I.) Solvent Dyes, Dis 
perse Dyes, modi?ed Acid and Direct Dyes, and Basic Dyes. 
The colorants can also include pigments, as disclosed in, for 
example, US. Pat. No. 5,221,335, the disclosure of Which is 
totally incorporated herein by reference. US. Pat. No. 
5,621,022, the disclosure of Which is totally incorporated 
herein by reference, discloses the use of a speci?c class of 
polymeric dyes in phase change ink compositions. 

Phase change inks have also been used for applications 
such as postal marking and industrial marking and labelling. 

Phase change inks are desirable for ink jet printers 
because they remain in a solid phase at room temperature 
during shipping, long term storage, and the like. In addition, 
the problems associated With noZZle clogging as a result of 
ink evaporation With liquid ink jet inks are largely 
eliminated, thereby improving the reliability of the ink jet 
printing. Further, in phase change ink jet printers Wherein 
the ink droplets are applied directly onto the ?nal recording 
substrate (for example, paper, transparency material, and the 
like), the droplets solidify immediately upon contact With 
the substrate, so that migration of ink along the printing 
medium is prevented and dot quality is improved. 

Compositions suitable for use as phase change ink carrier 
compositions are knoWn. Some representative examples of 
references disclosing such materials include US. Pat. No. 
3,653,932, US. Pat. No. 4,390,369, US. Pat. No. 4,484,948, 
US. Pat. No. 4,684,956, US. Pat. No. 4,851,045, US. Pat. 
No. 4,889,560, US. Pat. No. 5,006,170, US. Pat. No. 
5,151,120, US. Pat. No. 5,372,852, US. Pat. No. 5,496,879, 
European Patent Publication 0187352, European Patent 
Publication 0206286, German Patent Publication DE 
4205636AL, German Patent Publication DE 4205713AL, 
and PCT Patent Application WO 94/04619, the disclosures 
of each of Which are totally incorporated herein by refer 
ence. Suitable carrier materials can include paraffins, micro 
crystalline Waxes, polyethylene Waxes, ester Waxes, fatty 
acids and other Waxy materials, fatty amide containing 
materials, sulfonamide materials, resinous materials made 
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10 
from different natural sources (tall oil rosins and rosin esters, 
for example), and many synthetic resins, oligomers, 
polymers, and copolymers. 

European Patent Publication 1 125 990 A1 and PCT 
Patent Publication WO 01/0925 6 A1, the disclosures of each 
of Which are totally incorporated herein by reference, dis 
closes an aqueous ink for ink jet recording Which contains at 
least a Water-insoluble coloring matter, Water, and a resin as 
main components and Which takes the, form of an emulsion, 
Which is characteriZed by containing at least one yelloW hue 
coloring matter selected from the group consisting of a 
quinophthalone compound represented by the formula (1) 

(1) 
R1 

Wherein each of R1 to R3 independently represents a hydro 
gen atom, an unsubstituted or substituted alkyl group, 
—CONR4R5, or —COOR6 (in Which each of R4 to R6 
independently represents a hydrogen atom, an unsubstituted 
or substituted alkyl group, or an unsubstituted or substituted 
aryl group) and all of R1 to R3 are not a hydrogen atom at 
the same time, and a pyridone aZo compound represented by 
the formula (2) 

(2) 
CN 

N: 0 

R10 R11 HO R13 

Wherein each of R7 to RM independently represents a 
hydrogen atom, a halogen atom, an unsubstituted or substi 
tuted alkyl group, an aralkyl group, an unsubstituted or 
substituted alkoxy group, an unsubstituted or substituted 
aryl group, an unsubstituted or substituted aryloxy group, a 
hydroxyl group, —NR14R15 (in Which R14 and R15 inde 
pendently represent a hydrogen atom, an unsubstituted or 
substituted alkyl group, or an aralkyl group), —COX1 (in 
Which X1 represents an unsubstituted or substituted alkoxy 
group, an unsubstituted or substituted aryloxy group, or 
—NR16R17 (in Which each of R16 and R17 independently 
represent a hydrogen atom, an unsubstituted or substituted 
alkyl group, an aralkyl group, or an unsubstituted or sub 

stituted aryl group)), —COO(CH2)n—COX2, —OCOX3, or 
—NHCOX4 (in Which each of X2 to X4 independently 
represents an unsubstituted or substituted alkyl group, an 
aralkyl group, an unsubstituted or substituted aryl group, an 
unsubstituted or substituted alkoxy group, or an unsubsti 
tuted or substituted aryloxy group, and n is an integer of 1 
to 3), R12 represents an unsubstituted or substituted alkyl 
group, and R13 represents an unsubstituted or substituted 
alkyl group, an aralkyl group, or an unsubstituted or sub 
stituted aryl group. The ink is for ink jet recording having 
excellent light resistance and storage stability, and enables 
formation of a high quality image Without blotting, and the 
obtained recording image is excellent in Water resistance. 
PCT Patent Publication WO 01/21714, the disclosure of 

Which is totally incorporated herein by reference, discloses 
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compositions comprising a solvent and at least one com 
pound of the formula 

CO M 
(X)HIX/ l 2 R2 

‘ N Z 

(Y), \ N4 I \ 

HO N O 

,L 

in Which R1 represents H, an optionally substituted CL8 
carbyl derived group, or a group of the formula 

R3 
(CH2)c N/ 

A 
AA. R N R 

Where C is from 2 to 6, R3 represents optionally substituted 
C1_8 carbyl derived group, R4 and R5 independently repre 
sent an optional substituent, R2 represents an optionally 3 
substituted CL8 carbyl derived group, X Y, and Z indepen 
dently represent H or an optional substituent, M represents 
H or a cation, and m and n independently represent 0, 1, or 
2. Also disclosed are compounds of the above formula 
providing that at least one of R1, R2, X, Y, or Z comprises 
a group of formula SO3M or PO3M2. These compositions 
and compounds are useful as the colorants to prepare color 
?lters for displays. 

US. Pat. No. 4,247,456 (von Brachel et al.), the disclo 
sure of Which is totally incorporated herein by reference, 
discloses Water-insoluble monoaZo dyes of the formula 

X 

R—N=N Y | \ 
/ 

HO III 0 
Z 

Wherein R is the residue of a benZene, naphthalene, 
diphenyl, diphenylmethane, or heterocyclic diaZo compound 
Which is free from Water solubiliZing groups, produced by 
reacting a diaZotiZed amine of the benZene, naphthalene, 
diphenyl, diphenylmethane, or heterocyclic series Which is 
free from Water solubiliZing groups With the appropriate 
6-hydroXy-2-pyridone and the utility thereof for the dyeing 
and printing of synthetic fabric materials to yelloW to red 
shades having excellent fastness to light and sublimation. 

US. Pat. No. 3,957,749 (von Brachel et al.), the disclo 
sure of Which is totally incorporated herein by reference, 
discloses Water-insoluble monoaZo dyes of the formula 
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X 

R—N=N I \ Y 

HO N 0 

'2 
produced by reacting a diaZotiZed amine of the benZene, 
naphthalene, diphenyl, diphenylmethane, or heterocyclic 
series Which is free from Water solubiliZing groups With the 
appropriate 6-hydroXy-2-pyridone and the utility thereof for 
the dyeing and printing of synthetic fabric materials to 
yelloW to red shades having excellent fastness to light and 
sublimation. 

Japanese Patent Publication JP 05331382, the disclosure 
of Which is totally incorporated herein by reference, dis 
closes a speci?c pyridone aZo pigment Which is bright 
yelloW and highly soluble in a solvent, absorbs light of long 
Wavelength, and is useful for a thermal transfer sheet. The 
pyridone aZo pigment is represented by the formula 

c113 

CN 
N=N | \ 

HO III 0 
R 

Wherein R is H, alkyl, substituted alkyl, cycloalkyl, aryl, or 
optionally substituted phenyl, and ring A is a benZene ring 
optionally having a nonionic group. The pigment is prepared 
by diaZotiZing an aniline compound and coupling the result 
ing diaZo compound With a pyridone compound. Having a 
good solubility in an organic solvent and a good dispers 
ibility in Water, the pigment facilitates the preparation of an 
ink containing a high concentration of the pigment homo 
geneously dissolved or dispersed. The prepared ink enables 
the preparation of a thermal transfer sheet coated With the 
ink uniformly in a high density. 

British Patent 1,559,001 (Harvey et al.), the disclosure of 
Which is totally incorporated herein by reference, discloses 
a hydrophilic teXtile material colored With a dyestuff of the 
formula 

R2 

R1 
D N=N I \ 

HO III 0 

Wherein D is the residue of a diaZo or tetraZo component; R1 
is a hydrogen atom or an alkyl, chloro, acetamido, 
benZamido, carbamoyl, or an N-substituted carbamyl, for 
eXample —CONHBr, group or, preferably, a cyano group; 
R2 is an alkyl group, especially methyl, optionally substi 
tuted With a chlorine atom, a phenyl group, optionally 
substituted With an alkyl or alkoXy group, or a carboXylic 
acid or carboXylic acid ester group; or R1 and R2 together 
With the carbon atoms in the 3- or 4-position of the pyridone 
ring may form an alicyclic or aromatic ring system so that, 
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for example, R1 and R2 together may be a tri- or tetra 
methylene group forming With the pyridone of penteno [c] 
or hexeno [c] pyrid-2-one, or R1 and R2 may form together 
With the adjacent carbon atoms of the pyridone ring a 
benzene ring giving a benZ [c] pyrid-2one; R3 is an aryl 
group carrying one or more substituents selected from 

—NO, —SO2R1, —COR1, —COOR1, —CF, or —CN, 
Wherein R1 is an optionally substituted alkyl or aryl group; 
and n is an integer Which may be 1 or 2. 

German Patent Publication DE 19646430, the disclosure 
of Which is totally incorporated herein by reference, dis 
closes dye mixtures comprising at least tWo structurally 
different dyes, each corresponding to formula 

R10 

Wherein R1 is C1—C4 alkyl; R2 is the (CH2)nO—R5 radical; 
R5 is, independently of R1, C1—C4 alkyl or phenyl (Which is 
unsubstituted or substituted by C1—C4 alkyl, C1—C4 alkoxy, 
hydroxy, or halogen); and n is 2 or 3, Which dye mixtures are 
suitable for dyeing or printing textile ?bre materials (eg 
polyester materials), giving dyeings having good around 
fastness properties. 

German Patent Publication DE 19646429, the disclosure 
of Which is totally incorporated herein by reference, dis 
closes dye mixtures comprising at least tWo structurally 
different dyes, each of Which has the formula 

N02 

R10 

in Which R1 is C1—C4 alkyl and R2 is isopropyl, n-butyl, 
isobutyl, sec-butyl, or tert-butyl; or C1—C3 alkyl Which is 
substituted by phenyl or phenoxy; or R1 is phenyl (Which is 
unsubstituted or substituted by C1—C4 alkyl, C1—C4 alkoxy, 
hydroxyl, or halogen), C1—C4 alkoxy-C1—C3 alkylene, 
phenoxy-C1—C3 alkylene, or C1—C3 alkyl Which is substi 
tuted by phenyl (Which is unsubstituted or substituted by 
C1—C4 alkyl, C1—C4 alkoxy, hydroxyl, or halogen) and R2 is 
C1—C1O alkyl (Which is unsubstituted or substituted by 
hydroxyl, OCOR3, or phenoxy, Where the phenyl ring in 
phenoxy is unsubstituted or substituted by C1—C4 alkyl, 
C1—C4 alkoxy, hydroxyl, or halogen) and the alkyl chain in 
C1—C1O alkyl from C2 can be interrupted by one or more 
oxygen atoms; phenyl (Which is unsubstituted or substituted 
by C1—C4 alkyl, C1—C4 alkoxy, hydroxyl, or halogen); or 
C5—C7 cycloalkyl; and R3 is C1—C4 alkyl, are suitable for 
dyeing or printing textile ?bre materials (eg polyester 
materials) and give dyeings With good allround properties. 

German Patent Publication DE 19647869, the disclosure 
of Which is totally incorporated herein by reference, dis 
closes a dye mixture containing at least 2 dyes With different 
structures, each of formula 
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R10 

Where R1 is a 1—4C alkyl; and R2 is a linear 1—3C alkyl. Also 
claimed is hydrophobic ?bre material, preferably polyester 
textile material, dyed or printed With the mixture. 

PCT Patent Publication WO 99/43754, the disclosure of 
Which is totally incorporated herein by reference, discloses 
compounds of the formula 

R2 

HO N 0 

II R 

and salts and tautomers thereof, Wherein: R1 and R2 each 
independently is H, optionally substituted alkyl, optionally 
substituted aryl, or optionally substituted arylalkyl; each W 
and each X independently is —COOH, —SO3H, —PO3H2, 
or alkyl substituted by one or more groups selected from 

—COOH, —SO3H, and —PO3H2; each Y and each Z 
independently is a substituent other than those de?ned for W 
and X; a and d each independently is 1 to 5; b and c each 
independently is 0 to 4; (a+b) has a value of 5 or: less; and 
(c+d) has a value of 5 or less. Also claimed are inks 

containing a compound of this formula, an ink jet printing 
process using the inks, substrates printed With the inks, and 
ink jet printer cartridges containing the inks. 

U.S. Pat. No. 5,929,218 (Lee et al.), the disclosure of 
Which is totally incorporated herein by reference, discloses 
pyridone-based yelloW monoaZo dyes used in thermal trans 
fer having folloWing formula Which have good stability and 
hue 

Wherein R1 is hydrogen atom; unsubstituted or substituted 
alkyl group of from 1 to 8 carbon atoms With alkoxy or aryl; 
or unsubstituted or substituted aryl group With alkoxy or 
halogen, and X is hydrogen atom; alkyl group of from 1 to 
4 carbon atoms; alkoxy group; or halogen; R2 is selected 
from the folloWing groups; 
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wherein R3 and R4 are independently selected from groups 
consisting hydrogen, substituted or unsubstituted alkyl 
group of from 1 to 4 carbon atoms, halogen, alkyl 
carboXylate, and carbonyl group; R3—R4 is noncycliZation 
With R3 and R4 and selected respectively from the above 
substituents (R3 and R4); or saturated or unsaturated 
cycloalkyl of from 3 to 6 carbon atoms, Z is nitro, halogen, 
alkyl group of from 1 to 4 carbon atoms, alkoXy, sulfonyl, 
carbonyl, carboXyamide, sulfonamino, cyanpo, hydroXy, or 
hydrogen atom. 

European Patent Publication EP 0 706 679 B1, US. Pat. 
No. 5,853,929 (Campbell), and PCT Patent Publication WO 
95/00885, the disclosures of each of Which are totally 
incorporated herein by reference, disclose colored cyan 
toner for electroreprography and laser printing based on 
Solvent Blue 70, and a trichomatic set of coloured toners 
based on Solvent Blue 70, benZodifuranone red dyes, and 
am pyridone yelloW dyes of the formula 
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R9 CN 

/ \ N=N / \ OH 
(X)n/— N 

\ 10 
o R 

Wherein X is halogen, nitro, or a group —COORS, R9 is C1_ 4 
alkyl, R10 is C1_12 alkyl, R5 is C1_8 alkyl or a group of 
formula —(C1_3-alkylene)-(CO)q-Z Wherein q is 0 or 1 and 
Z is —OR6 or —NR6R7 When q=1 or Z is —OR8 When q=0, 
R6 is selected from optionally substituted CL8 alkyl, option 
ally substituted CL8 alkoXy-C1_8 alkyl, and a second group 
represented by R5 in Which R6 is optionally substituted CL8 
alkyl or optionally substituted C1_8 alkoXy-C1_8 alkyl, R7 is 
selected from H and optionally substituted CL8 alkyl and R8 
is selected from optionally substituted C1_8 alkyl optionally 
substituted CL8 alkoXy-C1_8 alkyl, optionally substituted 
C1_8 alkyl sulfonyl or carbonyl, and optionally substituted 
phenyl sulfonyl or carbamoyl. 

European Patent Publication EP 0 247 737, the disclosure 
of Which is totally incorporated herein by reference, dis 
closes a thermal transfer printing sheet suitable for use in a 
thermal transfer printing process, especially for the conver 
sion of a digital image into a visible print, comprising a 
substrate having a coating comprising a dye of the formula 

o T o 
R 

Wherein Ring A is unsubstituted or carries, in the 2- or 
4-position With respect to the am link, at least one group 

selected from —CX3, X1, CN, N02, —OCO.Y, —CO.Y, 
—CO.H, —OSO2.Y, and —SO2.Y, provided that A is sub 
stituted When Z is CH3 and R is C2_4-alkyl; X and X1 are 
each independently halogen; Y is selected from R1, —ORl, 
SR1, and —NR1R2; R1 is selected from C1_12-alkyl, C1_12 
alkyl interrupted by one or tWo groups selected from —O—, 
—CO—, O.CO—, and —C0.0—, C3_7-cycloalkyl, mono 
or bi-cyclic aryl, and C1_3-alkylene attached to an adjacent 
carbon atom on Ring A; R2 is selected from H, C1_12-alkyl, 
C3_7-cycloalkyl, and mono- or bi-cyclic aryl; Z is C1_12-alkyl 
or phenyl; and R is selected from C2_12-alkyl unbranched in 
the alpha-position, C2_12-alkyl unbranched in alpha-position 
and interrupted by one or tWo groups selected from 
—O—,—CO—, O.CO—, and —C0.0—, phenyl, C1_4 
alkylphenyl, biphenyl, and biphenyl interrupted by a group 
selected from —O—, —CO—, O.CO—, and —C0.0—, 
each of Which is free from hydrogen atoms capable of 
intermolecular hydrogen bonding. 
US. Pat. No. 5,041,413 (Evans et al.), the disclosure of 

Which is totally incorporated herein by reference, discloses 
a yelloW dye-donor element for thermal dye transfer com 
prises a support having thereon a dye layer comprising a 
mixture of yelloW dyes dispersed in a polymeric binder, at 
least one of the yelloW dyes having the formula 
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wherein: each R1 independently represents a substituted or 
unsubstituted alkyl group of from 1 to about 10 carbon 
atoms, a cycloalkyl group of from about 5 to about 7 carbon 
atoms; a substituted or unsubstituted allyl group; an aryl 
group of from about 6 to about 10 carbon atoms; a hetaryl 
group of from 5 to 10 atoms; acyl; arylsulfonyl; aminocar 
bonyl; aminosulfonyl; ?uorosulfonyl; halogen; nitru; alky 
lthio; or arylthio; or any tWo adjacent Rl’s together represent 
the atoms necessary to form a 5- or 6-membered fused ring; 
n represents an integer from 0—4; R2 represents hydrogen; a 
substituted or unsubstituted alkyl, cycloalkyl, allyl, aryl or 
hetaryl group as described above for R1; cyano; acyl; 
alkylsulfonyl; arylsulfonyl; or alkoxycarbonyl; Z represents 
cyano; alkoxycarbonyl; acyl; nitro; arylsulfonyl or alkylsul 
fonyl; Y represents hydrogen; a substituted or unsubstituted 
alkyl, cycloalkyl, allyl, aryl or hetaryl group as described 
above for R1; amino; alkylamino; arylamino; acylamino; or 
sulfonylamino; and at least one of the other of the dyes 
having the formula 

Wherein R3 represents the same groups as R1 above; R4 and 
R5 each independently represents hydrogen, R3; cyano; 
acyloxy; alkoxy of 1 to about 6 carbon atoms; halogen; or 
alkoxycarbonyl; or any tWo of R3, R4 and R5 together 
represent the atoms necessary to complete a 5- to 

7-membered ring; R6 represents the same groups as R3; G 
represents a substituted or unsubstituted alkyl, cycloalkyl or 
allyl group as described above for R3, NR7R8 or 0R9; R7 
and R8 each independently represents hydrogen, acyl or R3, 
With the proviso that R7 and R8 cannot both be hydrogen at 
the same time; or R7 and R8 together represent the atorbs 
necessary to complete a 5- to 7-membered ring; R9 repre 
sents the same groups as R3; X represents C(R1OO)(R11), S, 
O or NRlo; R10 and R11 each independently represents the 
same groups as R3; or R10 and R11 together represent the 
atoms necessary to complete a 5- to 7-membered ring; and 
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J represents the atoms necessary to complete a 5- or 
6-membered ring Which may be fused to another ring 
system. 

U.S. Pat. No. 4,359,418 (Lienhard et al.), the disclosure of 
Which is totally incorporated herein by reference, discloses 
aZo dyestuff sulfonic acid salts of the formula 

Z 

Y 
A N=N \ 6 Q 

| (5O3°HB)m 
HO T O 

X 

Wherein A represents a carbocyclic or heterocyclic aromatic 
radical, B represents an aliphatic, cycloaliphatic or 
araliphatic amine, X represents a hydrogen atom or a sub 
stituted or unsubstituted alkyl group, a cycloalkyl, aralkyl or 
ary group, Y represents a hydrogen or halogen atom, a nitro, 
cyano, acyl, sulfonic acid, arylsulfornyl, alkoxycarbonyl 
group or a substituted or unsubstituted alkyl, sulfamoyl or 

carbamoyl group, Z represents a substituted or unsubstituted 
alkyl group or an aryl radical, m and n are 1 or 2; said 
dyestuffs salts having good solubility in organic solvents and 
functioning to color solutions of ?lm forming polymers in 
yelloW to orange shades. 

German Patent Publication DE 3538517 and US. Pat. No. 

5,037,964 (Moser et al.), the disclosures of each of Which are 
totally incorporated herein by reference, disclose sulfonic 
acid group-free basic aZo compounds, Which correspond in 
one of the possible tautomeric forms to the formula 

their preparation and their use for dyeing paper. 

Japanese Patent Publication JP 03192158, the disclosure 
of Which is totally incorporated herein by reference, dis 
closes obtaining a yelloW dye exhibiting high dyeing speed 
and degree of exhaustion in dyeing a textile material, leather, 
pulp, paper, etc., as Well as excellent brightness and fastness 
to Water by selecting a compound Wherein a pyridopyri 
dinium salt is linked to diphenyl?uorene through aZo 
groups. 

A cationic compound of the formula 
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wherein R1 is H or 1—4C alkyl; R2 is H, 1—4C alkyl, or 
alkoXy; and A is an anion Which has a structure Wherein a 
tetraZo compound, of 9,9‘-bis(4-anilino)?uorene is coupled 
With a pyridone derivative is selected as a yellow dye, Which 
is useful for dyeing an unsiZed pulp or paper (eg a napkin, 
table cloth, or sanitary paper). The dyeing With the dye is 
carried out at a pH of 4—8, preferably 5—7, and at 10—50° C., 
preferably 15—30° C. 

British Patent Publication GB 2 008 606, the disclosure of 
Which is totally incorporated herein by reference, discloses 
Water-insoluble yelloW monoaZo dyes suitable for dyeing 
hydrophobic synthetic ?bres, particularly polyesters, having 
the formula 

in Which X represents OR3 or NHR3, NR3R4 (R3, R4 
together optionally forming With N a ring having 5 to 6 
carbon atoms, NHRS; R1 represents a hydrogen atom, an 
alkyl having 1 to 5 carbon atoms, (CH2)2OH or (CH2)3OR3; 
R2 represents CN, COOR3, CONHR3, CONR3R4 (R3, R4 
together optionally forming With N a ring having 5 to 6 
carbon atoms); R3 and R4 represent alkyl groups having 1 to 
5 carbon atoms; and R5 represents a cycloalkyl having 5 or 
6 carbon atoms. The dyes may be prepared by the reaction 
of 

u 6 CH3 HO— c N: R2 f1 HO N 0 

IL 
With Hal—CH2—CO—X in Which Hal represents Cl or Br. 

“Preparation and Evaluation of YelloW Pigments Based o 
n H-Pyridone and Esters of Aminoterephthalic Acid,” P. 
Slosar et al., CHEMagaZin, Vol. 9, No. 6, pp. 8—11 (1999), 
the disclosure of Which is totally incorporated herein by 
reference, discloses yelloW pigments based on H-pyridone 
and esters of aminoterephthalic acid Wherein the color 
strength, brilliance (purity), and deepening of greenish shade 
Were the larger the smaller alkyl is in the carbalkoXy group 
in o-position toWards the am group and the greater alkyl is 
in the carbalkoXy group in m-position toWards the am 
group. 
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Of potential background interest With respect to the 
present invention are the folloWing references: US. Pat. No. 
5,919,839; US. Pat. No. 5,827,918; US. Pat. No. 4,889,560; 
US. Pat. No. 5,372,852; “Synthesis, Morphology, and Opti 
cal Properties of Tetrahedral Oligo(phenylenevinylene) 
Materials,” S. Wang et al., J. Am. Chem. Soc., Vol. 120, p. 
5695 (2000); “Syntheses of Amphiphilic Diblock Copoly 
mers Containing a Conjugated Block and Their Self 
Assembling Properties,” H. Wang et al.,J. Am. Chem. Soc., 
Vol. 122, p. 6855 (2000); “Crystal Engineering of Conju 
gated Oligomers and the Spectral Signature of at Stacking in 
Conjugated Oligomers and Polymers,” A. Koren et al., 
Chem. Mater., Vol. 12, p. 1519 (2000); “The Chemistry of 
Isatoic Anhydride,” G. M. Coppola, Synthesis, p. 505 
(1980); “Isatoic Anhydride. IV. Reactions With Various 
Nucleophiles,” R. P. Staiger et al.,J. Org. Chem., Vol. 24, p. 
1214 (1959); “Investigation of the Reaction Conditions for 
the Synthesis of 4,6-Disubstituted-3-cyano-2-pyridones and 
4-Methyl-3-cyano-6-hydroXy-2-pyridone,” D. Z. Mijin et 
al., J. Serb. Chem. Soc., Vol. 59, No. 12, p. 959 (1994); 
“Synthesis of Isoquinoline Alkaloids. II. The Synthesis and 
Reactions of 4-Methyl-3-pyridinecarboXaldehyde and Other 
4-Methyl-3-substituted Pyridines, J. M. Bobbitt et al., J. 
Org. Chem., Vol 25, p. 560 (1960); “Synthesis and Dyeing 
Characteristics of 5-(4-ArylaZophenyl) aZo-3-cyano-4 
methyl-6-hydroXy-2-pyridones,” J. Kanhere et al., Indian 
Journal of Textile Research, Vol. 13, p. 213 (1988); “Syn 
thesis of Some Pyridone AZo Dyes from 1-Substituted 
2-HydroXy-6-pyridone Derivatives and their Colour. 
Assessment,” C. Chen et al., Dyes and Pigments, Vol. 15, p. 
69 (1991); German Patent Publication DE 3543360; Japa 
nese Patent Publication JP 2001214083; German Patent 
Publication DE 3505899; Indian Patent Publication 147527; 
European Patent Publication EP 0 524 637; European Patent 
Publication EP 0 529 282; European Patent Publication EP 
0 083 553; Japanese Patent Publication JP 2000 62327; 
Japanese Patent Publication JP 85152563; “Synthesis of 
3-Cyano-6-hydroXy-5-(2-(per?uoroalkyl)phenylaZo)-2 
pyridones and their Application for Dye Diffusion Thermal 
Transfer Printing,” Bull. Chem. Soc. Jpn., 1993, Vol. 66, Iss. 
6, Pp.1790—4; European Patent Publication 0 844 287; 
Europepan Patent Publication 0 404 493; US. Pat. No. 
5,902,841; US. Pat. No. 5,621,022; US. Pat. No. 5,006,170; 
Chinese Patent Publication CN 1115773; German Patent 
Publication DE 3447117; Japanese Patent Publication JP 
5331382; Japanese Patent Publication JP 63210169; Japa 
nese Patent Publication JP 63199764; Japanese Patent Pub 
lication JP 63199763; Japanese Patent Publication JP 
63199762; Japanese Patent Publication JP 63199761; Japa 
nese Patent Publication JP 63199760; Japanese Patent Pub 
lication JP 63071392; Japanese Patent Publication JP 
61181865; Japanese Patent Publication JP 61036366; Japa 
nese Patent Publication JP 60152563; Japanese Patent Pub 
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lication JP 60112862; Japanese Patent Publication JP 
60112861; Japanese Patent Publication JP 58149953; Japa 
nese Patent Publication JP 56092961; Japanese Patent Pub 
lication JP 56026957; Japanese Patent Publication JP 
55099958; Japanese Patent Publication JP 96 11443 
(JP8011443); Japanese Patent Publication JP 93169849 
(JP5169849); Japanese Patent Publication JP 93 51536 
(JP5051536); Japanese Patent Publication JP 90185569 
(JP2185569); European Patent Publication 0 319 234; Euro 
pean Patent Publication 0 314 002; European Patent Publi 
cation 0 302 401; U.S. Pat. No. 4,734,349; Japanese Patent 
Publication JP 87290762 (JP62290762); Japanese Patent 
Publication JP 86244595 (JP61244595); Indian Patent Pub 
lication IN 147868; Spanish Patent Publication 475254 
(Equivalent of Italian Patent Publication IT 1088895); Ger 
man Patent Publication DE 2727809; “Colour and Consti 
tution of A20 Dyes Derived from 2-Thioalkyl-4,6 
Diaminopyrimidines and 3-Cyano-1,4-dimethyl-6-hydroxy 
2-pyridone as Coupling Components,” L. Cheng et al., Dyes 
and Pigments, Vol. 7, No. 5, pp. 373—388 (1986); European 
Patent Publication 1 168 046; US. Pat. No. 4,644,058; 
Japanese Patent Publication JP 63039380; Japanese Patent 
Publication JP 54102328; Japanese Patent Publication JP 
540703:37; “Trends in Modern Dye Chemistry. Part 10,” N. 
R1 Ayyangar and K. V. Srinivasan, Colourage, Vol. 37, No. 
2, pp. 29—30 (Jan. 16, 1990); European Patent Publication 
EP 0 172 283; Japanese Patent Publication JP 05169854; 
Japanese Patent Publication JP 04292988; Japanese Patent 
Publication JP 63161060; Japanese Patent Publication JP 
61244595; Korean Patent Publication KR 119563; European 
Patent Publication EP 0 142 863; European Patent Publica 
tion EP 0 023 770; Japanese Patent Publication JP 00239549 
(JP2000239549); Japanese Patent Publication JP 11269402; 
Japanese Patent Publication JP 09041267; Japanese Patent 
Publication JP 08039941; US. Pat. No. 4,994,564; Japanese 
Patent Publication JP 06294909; Japanese Patent Publica 
tion JP 06122829; Japanese Patent Publication JP 05255602; 
Japanese Patent Publication JP 05051536; Japanese Patent 
Publication JP 04235093; European Patent Publication EP 0 
468 647; European Patent Publication EP 0 063 275; US. 
Pat. No. 4,216,145; and German Patent Publication DE 
2606506; the disclosures of each of Which are totally incor 
porated herein by reference. 

While knoWn compositions and processes are suitable for 
their intended purposes, a need remains for neW yelloW 
colorant compositions. In addition, a need remains for 
yelloW colorant compositions particularly suitable for use in 
phase change inks. Further, a need remains for yelloW 
colorants With desirable thermal stability Additionally, a 
need remains for yelloW colorants that exhibit minimal 
undesirable discoloration When exposed to elevated tem 
peratures. There is also a need for yelloW colorants that 
exhibit a desirable brilliance. In addition, there is a need for 
yelloW colorants that exhibit a desirable hue. Further, there 
is a need for yelloW colorants that are of desirable chroma. 
Additionally, there is a need for yelloW colorants that have 
desirably high lightfastness characteristics. A need also 
remains for yelloW colorants that have a desirably pleasing 
color. In addition, a need remains for yelloW colorants that 
exhibit desirable solubility characteristics in phase change 
ink carrier compositions. Further, a need remains for yelloW 
colorants that enable phase change inks to be jetted at 
temperatures of over 135° C. While maintaining thermal 
stability. Additionally, a need remains for yelloW colorants 
that enable phase change inks that generate images With loW 
pile height. There is also a need for yelloW colorants that 
enable phase change inks that generate images that approach 
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22 
lithographic thin image quality. In addition, there is a need 
for yelloW colorants that exhibit oxidative stability. Further, 
there is a need for yelloW colorants that do not precipitate 
from phase change ink carriers. Additionally, there is a need 
for yelloW colorants that do not, When included in phase 
change inks, diffuse into adj acently printed inks of different 
colors. A need also remains for yelloW colorants that do not 
leach from media such as phase change ink carriers into tape 
adhesives, paper, or the like. In addition, a need remains for 
yelloW colorants that, When incorporated into phase change 
inks, do not lead to clogging of a phase change ink jet 
printhead. Further, there is a need for yelloW colorants that 
enable phase change inks that generate images With sharp 
edges that remain sharp over time. Additionally, there is a 
need for yelloW colorants that enable phase change inks that 
generate images Which retain their high image quality in 
Warm climates. Further, there is a need for yelloW colorants 
that enable phase change inks that generate images of 
desirably high optical density. Additionally, there is a need 
for yelloW colorants that, because of their good solubility in 
phase change ink carriers, enable the generation of images 
of loW pile height Without the loss of desirably high optical 
density. Aneed also remains for yelloW colorants that enable 
the use of substantially reduced amounts of colorant in, for 
example, an ink Without decreasing the color and the spec 
tral properties (L* a*b*) of the ink or jeopardiZing the optical 
density or color of the prints generated With the ink. In 
addition, a need remains for yelloW colorants that enable 
cost-effective inks. 

SUMMARY OF THE INVENTION 

The present invention is directed to a process for prepar 
ing a diaZopyridone compound Which comprises (a) prepar 
ing a ?rst solution comprising (1) either (A) a dianiline of 
the formula 

Wherein R1 is an alkylene group, (ii) an arylene group, 
(iii) an arylalkylene group, (iv) an alkylarylene group, (v) an 
alkyleneoxy group, (vi) an aryleneoxy group, (vii) an ary 
lalkyleneoxy group, (viii) an alkylaryleneoxy group, a 
polyalkyleneoxy group, a polyaryleneoxy group, a 
polyarylalkyleneoxy group, (xii) a polyalkylaryleneoxy 
group, (xiii) a heterocyclic group, (xiv) a silylene group, 
(xv) a siloxane group, (xvi) a polysilylene group, or (xvii); 
a polysiloxane group, X and X‘ each, independently of the 
other, is a direct bond, (ii) an oxygen atom, (iii) a sulfur 
atom, (iv) a group of the formula —NR4O— Wherein R40 is 
a hydrogen atom, an alkyl group, an aryl group, an arylalkyl 
group, or an alkylaryl group, or (v) a group of the formula 
—CR5OR6O— Wherein R50 and R60 each, independently of 
the other, is a hydrogen atom, an alkyl group, an aryl group, 
an arylalkyl group, or an alkylaryl group, and Z and Z‘ each, 
independently of the other, is a hydrogen atom, (ii) a 
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halogen atom, (iii) a nitro group, (iv) an alkyl group, (v) an 
aryl group, (vi) an arylalkyl group, (vii) an alkylaryl group, 
(viii) a group of the formula 

O 

H 

Wherein R70 is an alkyl group, an aryl group, an arylalkyl 
group, an alkylaryl group, an alkoxy group, an aryloxy 
group, an arylalkyloxy group, an alkylaryloxy group, a 
polyalkyleneoxy group, a polyaryleneoxy group, a polyary 
lalkyleneoxy group, a polyalkylaryleneoxy group, a hetero 
cyclic group, a silyl group, a siloxane group, a polysilylene 
group, or a polysiloxane group, a sulfonyl group of the 
formula —SO2R8O Wherein R80 is a hydrogen atom, an alkyl 
group, an aryl group, an arylalkyl group, an alkylaryl group, 
an alkoxy group, an aryloxy group, an arylalkyloxy group, 
an alkylaryloxy group, a polyalkyleneoxy group, a pol 
yaryleneoxy group, a polyarylalkyleneoxy group, a poly 
alkylaryleneoxy group, a heterocyclic group, a silyl group, 
a siloxane group, a polysilylene group, or a polysiloxane 
group, or a phosphoryl group of the formula —PO3R9O 
Wherein R90 is a hydrogen atom, an alkyl group, an aryl 
group, an arylalkyl group, an alkylaryl group, an alkoxy 
group, an aryloxy group, an arylalkyloxy group, an alky 
laryloxy group, a polyalkyleneoxy group, a polyaryleneoxy 
group, a polyarylalkyleneoxy group, a polyalkylaryleneoxy 
group, a heterocyclic group, a silyl group, a siloxane group, 
a polysilylene group, or a polysiloxane group, or (B) an 
aniline of the formula 

/ 

Wherein R4 is an alkyl group, (ii) an aryl group, (iii) an 
arylalkyl group, (iv) an alkylaryl group, (v) an alkoxy group, 
(vi) an aryloxy group, (vii) an arylalkyloxy group, (viii) an 
alkylaryloxy group, a polyalkyleneoxy group, a 
polyaryleneoxy group, a polyarylalkyleneoxy group, 
(xii) a polyalkylaryleneoxy group, (xiii) a heterocyclic 
group, (xiv) a silyl group, (xv) a siloxane group, (xvi) a 
polysilylene group, or (xvii) a polysiloxane group, X is a 
direct bond, (ii) an oxygen atom, (iii) a sulfur atom, (iv) a 
group of the formula —NR4O— Wherein R40 is a hydrogen 
atom, an alkyl group, an aryl group, an arylalkyl group, or 
an alkylaryl group, or (v) a group of the formula —CR5O 
R6O— Wherein R50 and R60 each, independently of the other, 
is a hydrogen atom, an alkyl group, an aryl group, an 
arylalkyl group, or an alkylaryl group, and Z is a 
hydrogen atom, (ii) a halogen atom, (iii) a nitro group, (iv) 
an alkyl group, (v) an aryl group, (vi) an arylalkyl group, 
(vii) an alkylaryl group, (viii) a group of the formula 

O 

H 

Wherein R70 is an alkyl group, an aryl group, an arylalkyl 
group, an alkylaryl group, an alkoxy group, an aryloxy 
group, an arylalkyloxy group, an alkylaryloxy group, a 
polyalkyleneoxy group, a polyaryleneoxy group, a polyary 
lalkyleneoxy group, a polyalkylaryleneoxy group, a hetero 
cyclic group, a silyl group, a siloxane group, a polysilylene 

24 
group, or a polysiloxane group, a sulfonyl group of the 

formula —SO2R8O Wherein R80 is a hydrogen atom, an alkyl 
group, an aryl group, an arylalkyl group, an alkylaryl group, 
an alkoxy group, an aryloxy group, an arylalkyloxy group, 
an alkylaryloxy group, a polyalkyleneoxy group, a pol 
yaryleneoxy group, a polyarylalkyleneoxy group, a poly 
alkylaryleneoxy group, a heterocyclic group, a silyl group, 
a siloxane group, a polysilylene group, or a polysiloxane 

group, or a phosphoryl group of the formula —PO3R9O 
Wherein R90 is a hydrogen atom, an alkyl group, an aryl 
group, an arylalkyl group, an alkylaryl group, an alkoxy 
group, an aryloxy group, an arylalkyloxy group, an alky 
laryloxy group, a polyalkyleneoxy group, a polyaryleneoxy 
group, a polyarylalkyleneoxy group, a polyalkylaryleneoxy 
group, a heterocyclic group, a silyl group, a siloxane group, 
a polysilylene group, or a polysiloxane group, and (2) a ?rst 
solvent mixture comprising (I) a solvent, (II) acetic acid, and 
(III) an optional second acid, said acetic acid being present 
in the solvent mixture in an amount of at least about 95 

percent by Weight of the solvent mixture, said ?rst solution 
being at a temperature of about +15° C. or loWer; (b) adding 
to the ?rst solution nitrosylsulfuric acid, thereby forming a 
diaZonium salt either (A) of the formula 
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(c) prearing a second solution comprising (1) a second 
65 solvent mixture comprising Water and an organic solvent 

soluble in or miscible in Water, (2) either (A) a pyridone of 
the formula 



US 
25 

R3 

I \ CE 

H\o N/ 0 
l2 

wherein R2 is an alkyl group, (ii) an aryl group, (iii) an 
arylalkyl group, (iv) an alkylaryl group, (v) an alkoXy group, 
(vi) an aryloXy group, (vii) a n arylalkyloXy group, (viii) an 
alkylaryloXy group, a polyalkyleneoXy group, a 
polyaryleneoXy group, a polyarylalkyleneoXy group, 
(Xii) a polyalkylaryleneoXy group, (Xiii) a heterocyclic 
group, (Xiv) a silyl group, (Xv) a siloXane group, (Xvi) a 
polysilylene group, (Xvii) a polysiloXane group, or (Xviii) a 
group of the formula 

Wherein r and s are each, independently of the other, integers 
representing a number of repeat —CH2— groups, and R3 is 
(i) an alkyl group, (ii) an aryl group, (iii) an arylalkyl group, 
or (iv) an alkylaryl group, or (B) a dipyridone of the formula 

Wherein R5 is an alkylene group, (ii) an arylene group, 
(iii) an arylalkylene group, (iv) an alkylaryiene group, (v) an 
alkyleneoXy group, (vi) an aryleneoXy group, (vii) an ary 
lalkyleneoXy group, (viii) a alkylaryleneoXy group, a 
polyalkyleneoXy group, a polyaryleneoXy group, a 
polyarylalkyleneoXy group, (Xii) a polyalkylaryleneoXy 
group, (Xiii) a heterocyclic group, (Xiv) a silylene group, 
(Xv) a siloXane group, (Xvi) a polysilylene group, or (Xvii) a 
polysiloXane group, R6 and R6‘ each, independently of the 
other, is an alkyl group, (ii) an aryl group, (iii) an 
arylalkyl group, or (iv) an alkylaryl group, n is an integer 
representing the number of repeat —CH2— units, and m is 
an integer representing the number of repeat —CH2— units, 
(3) a base present in an amount of at least about 3 molar 
equivalents of base per mole of pyridone moiety, and (4) an 
optional buffer salt, and (d) combining either (A) the second 
solution containing the dianiline and the ?rst solution con 
taining the pyridone, or (B) the second solution containing 
the aniline and the ?rst solution containing the dipyridone to 
form a third solution and effect a coupling reaction to form 
a diaZopyridone compound either (A) of the formula 
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or (B) of the formula 

CEN 

DETAILED DESCRIPTION OF THE 
INVENTION 

The present invention is directed to processes for prepar 
ing colorant compounds of the formula 

R3 \ / R3’ 
_ | —Z Z'— l _ 

o N o’H o X—R1—X' o H\o N o 

II{2 IlKz’ 

Wherein R1 is an alkylene group (including linear, 
branched, saturated, unsaturated, cyclic, unsubstituted, and 
substituted alkylene groups, and Wherein hetero atoms, such 
as oXygen, nitrogen, sulfur, silicon, phosphorus, and the like 
either may or may not be present in the alkylene group), in 
one embodiment With at least lcarbon atom, in another 
embodiment With at least about 8 carbon atoms, in yet 
another embodiment With at least about 10 carbon atoms, in 
still another embodiment With at least about 12 carbon 
atoms, in another embodiment With at least about 14 carbon 
atoms, in yet another embodiment With at least about 16 
carbon atoms, in still another embodiment With at least about 
18 carbon atoms, in another embodiment With at least about 
20 carbon atoms, in yet another embodiment With at least 
about 22 carbon atoms, in still another embodiment With at 
least about 24 carbon atoms, in another embodiment With at 
least about 26 carbon atoms, in yet another embodiment With 
at least about 28 carbon atoms, in still another embodiment 
With at least about 30 carbon atoms, in another embodiment 
With at least about 32 carbon atoms, in yet another embodi 
ment With at least about 34 carbon atoms, and in still another 
embodiment With at least about 36 carbon atoms, and in one 
embodiment With no more than about 200 carbon atoms, in 
another embodiment With no more than about 200 carbon 
atoms, in yet another embodiment With no more than about 
75 carbon atoms, in still another embodiment With no more 
than about 60 carbon atoms, in another embodiment With no 
more than about 50 carbon atoms, and in yet another 
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embodiment With no more than about 40 carbon atoms, 
although the number of carbon atoms can be outside of these 
ranges, (ii) an arylene group (including unsubstituted and 
substituted arylene groups), in one embodiment With at least 
about 6 carbon atoms, in another embodiment With at least 
about 10 carbon atoms, in yet another embodiment With at 
least about 13 carbon atoms, in still another embodiment 
With at least about 14 carbon atoms, in another embodiment 
With at least about 16 carbon atoms, in yet another embodi 
ment With at least about 17 carbon atoms, in still another 
embodiment With at least about 18 carbon atoms, in another 
embodiment With at least about 19 carbon atoms, in yet 
another embodiment With at least about 20 carbon atoms, in 
still another embodiment With at least about 21 carbon 
atoms, in another embodiment With at least about 22 carbon 
atoms, and in yet another embodiment With at least about 23 
carbon atoms, and in one embodiment With no more than 
about 100 carbon atoms, in another embodiment With no 
more than about 75 carbon atoms, and in yet another 
embodiment With no more than about 50 carbon atoms, 
although the number of carbon atoms can be outside of these 
ranges, an (iii) arylalkylene group (including unsubstituted 
and substituted arylalkylene groups), in one embodiment 
With at least about 7 carbon atoms, in another embodiment 
With at least about 8 carbon atoms, in another embodiment 
With at least about 10 carbon atoms, in yet another embodi 
ment With at least about 12 carbon atoms, in still another 
embodiment With at least about 14 carbon atoms, in another 
embodiment With at least about 16 carbon atoms, in yet 
another embodiment With at least about 18 carbon atoms, in 
still another embodiment With at least about 20 carbon 
atoms, in another embodiment With at least about 22 carbon 
atoms, in yet another embodiment With at least about 24 
carbon atoms, in still another embodiment With at least about 
26 carbon atoms, in another embodiment With at least about 
28 carbon atoms, in yet another embodiment With at least 
about 30 carbon atoms, in still another embodiment With at 
least about 32 carbon atoms, in another embodiment With at 
least about 34 carbon atoms, in yet another embodiment With 
at least about 36 carbon atoms, in another embodiment With 
at least about 38 carbon atoms, in yet another embodiment 
With at least about 40 carbon atoms, and in still another 
embodiment With at least about 42 carbon atoms, and in one 
embodiment With no more than about 200 carbon atoms, in 
another embodiment With no more than about 100 carbon 
atoms, and in yet another embodiment With no more than 
about 44 carbon atoms, although the number of carbon 
atoms can be outside of these ranges, (iv) an alkylarylene 
group (including on substituted and substituted alkylarylene 
groups), in one embodiment With at least about 7 carbon 
atoms, in another embodiment With at least about 8 carbon 
atoms, in another embodiment With at least about 10 carbon 
atoms, in yet another embodiment With at least about 12 
carbon atoms, in still another embodiment With at least about 
14 carbon atoms, in another embodiment With at least about 
16 carbon atoms, in yet another embodiment With at least 
about 18 carbon atoms, in still another embodiment With at 
least about 20 carbon atoms, in another embodiment With at 
least about 22 carbon atoms, in yet another embodiment With 
at least about 24 carbon atoms, in still another embodiment 
With at least about 26 carbon atoms, in another embodiment 
With at least about 28 carbon atoms, in yet another embodi 
ment With at least about 30 carbon atoms, in still another 
embodiment With at least about 32 carbon atoms, in another 
embodiment With at least about 34 carbon atoms, in yet 
another embodiment With at least about 36 carbon atoms, in 
another embodiment With at least about 38 carbon atoms, in 

10 

15 

25 

35 

45 

55 

65 

28 
yet another embodiment With at least about 40 carbon atoms, 
and in still another embodiment With at least about 42 carbon 
atoms, and in one embodiment With no more than about 200 
carbon atoms, in another embodiment With no more than 
about 100 carbon atoms, and in yet another embodiment 
With no more than about 44 carbon atoms, although the 
number of carbon atoms can be outside of these ranges, (v) 
an alkyleneoXy group (including linear, branched, saturated, 
unsaturated, cyclic, unsubstituted, and substituted alkyle 
neoXy groups, and Wherein hetero atoms, such as oxygen, 
nitrogen, sulfur, silicon, phosphorus, and the like either may 
or may not be present in the alkyl portion of the alkyleneoXy 
group), in one embodiment With at least 1 carbon atom, in 
another embodiment With at least about 8 carbon atoms, in 
yet another embodiment With at least about 10 carbon atoms, 
in still another embodiment With at least about 12 carbon 
atoms, in another embodiment With at least about 14 carbon 
atoms, in yet another embodiment With at least about 16 
carbon atoms, in still another embodiment With at least about 
18 carbon atoms, in another embodiment With at least about 
20 carbon atoms, in yet another embodiment With at least 
about 22 carbon atoms, in still another embodiment With at 
least about 24 carbon atoms, in another embodiment With at 
least about 26 carbon atoms, in yet another embodiment With 
at least about 28 carbon atoms, in still another embodiment 
With at least about 30 carbon atoms, in another embodiment 
With at least about 32 carbon atoms, in yet another embodi 
ment With at least about 34 carbon atoms, and in still another 
embodiment With at least about 36 carbon atoms, and in one 
embodiment With no more than about 200 carbon atoms, in 
another embodiment With no more than about 100 carbon 
atoms, in yet another embodiment With no more than about 
75 carbon atoms, in still another embodiment With no more 
than about 60 carbon atoms a in another embodiment With 
no more than about 50 carbon atoms, and in yet another 
embodiment With no more than about 40 carbon atoms, 
although the number of carbon atoms can be outside of these 
ranges, (vi) an aryleneoXy group (including unsubstituted 
and substituted aryleneoXy groups), in one embodiment With 
at least about 6 carbon atoms, in another embodiment With 
at least about 10 carbon atoms, in yet another embodiment 
With at least about 13 carbon atoms, in still another embodi 
ment With at least about 14 carbon atoms, in another 
embodiment With at least about 16 carbon atoms, in yet 
another embodiment With at least about 17 carbon atoms, in 
still another embodiment With at least about 18 carbon 
atoms, in another embodiment With at least about 19 carbon 
atoms, in yet another embodiment With at least about 20 
carbon atoms, in still another embodiment With at least about 
21 carbon atoms, in another embodiment With at least about 
22 carbon atoms, and in yet another embodiment With at 
least about 23 carbon atoms, and in one embodiment With no 
more than about 100 carbon atoms, in another embodiment 
With no more than about 75 carbon atoms, and in yet another 
embodiment With no more than about 50 carbon atoms, 
although the number of carbon atoms can be outside of these 
ranges, (vii) an arylalkyleneoXy group (including unsubsti 
tuted and substituted arylalkyleneoXy groups), in one 
embodiment With at least about 7 carbon atoms, in another 
embodiment With at least about 8 carbon atoms, in another 
embodiment With at least about 10 carbon atoms in yet 
another embodiment With at least about 12 carbon atoms, in 
still another embodiment With at least about 14 carbon 
atoms, in another embodiment With at least about 16 carbon 
atoms, in yet another embodiment With at least about 18 
carbon atoms, in still another embodiment With at least about 
20 carbon atoms, in another embodiment With at least about 
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22 carbon atoms, in yet another embodiment With at least 
about 24 carbon atoms, in still another embodiment With at 
least about 26 carbon atoms, in another embodiment With at 
least about 28 carbon atoms, in yet another embodiment With 
at least about 30 carbon atoms, in still another embodiment 
With at least about 32 carbon atoms, in another embodiment 
With at least about 34 carbon atoms, in yet another embodi 
ment With at least about 36 carbon atoms, in another 
embodiment With at least about 38 carbon atoms, in yet 
another embodiment With at least about 40 carbon atoms, 
and in still another embodiment With at least about 42 carbon 
atoms, and in one embodiment With no more than about 200 
carbon atoms, in another embodiment With no more than 
about 100 carbon atoms, and in yet another embodiment 
With no more than about 44 carbon atoms, although the 
number of carbon atoms can be outside of these ranges, (viii) 
an alkylaryleneoXy group (including unsubstituted and sub 
stituted alkylaryleneoXy groups), in one embodiment With at 
least about, 7 carbon atoms, in another embodiment With at 
least about 8 carbon atoms, in another embodiment With at 
least about 10 carbon atoms, in yet another embodiment With 
at least about 12 carbon atoms, in still another embodiment 
With at least about 14 carbon atoms, in another embodiment 
With at least about 16 carbon atoms, in yet another embodi 
ment With at least about 18 carbon atoms, in still another 
embodiment With at least about 20 carbon atoms, in another 
embodiment With at least about 22 carbon atoms, in yet 
another embodiment With at least about 24 carbon atoms, in 
still another embodiment With at least about 26 carbon 
atoms, in another embodiment With at least about 28 carbon 
atoms, in yet another embodiment With at least about 30 
carbon atoms, in still another embodiment With at least about 
32 carbon atoms, in another embodiment With at least about 
34 carbon atoms, in yet another embodiment With at least 
about 36 carbon atoms, in another embodiment With at least 
about 38 carbon atoms, in yet another embodiment With at 
least about 40 carbon atoms, and in still another embodiment 
With at least about 42 carbon atoms, and in one embodiment 
With no more than about 200 carbon atoms, in another 
embodiment With no more than about 100 carbon atoms, and 
in yet another embodiment With no more than about 44 
carbon atoms, although the number of carbon atoms can be 
outside of these ranges, a polyalkyleneoXy group, 
Wherein the alkyl portion of the repeat alkyleneoXy groups 
typically has from about 1 to about 12 carbon atoms, 
although the number of carbon atoms can be outside of these 
ranges, such as a polyethyleneoXy group, a polypropyle 
neoXy group, a polybutyleneoXy group, or the like, and 
Wherein the number of repeat alkyleneoXy groups typically 
is from about 2 to about 50 repeat alkyleneoXy groups, 
although the number of repeat units can be outside of these 
ranges, a polyaryleneoXy group, Wherein the aryl portion 
of the repeat aryleneoXy groups typically has from about 6 
to about 14 carbon atoms, although the number of carbon 
atoms can be outside of these ranges, such as a polyphe 
nyleneoXy group, a polynaphthaleneoXy group, a 
polyphenanthreneoXy group, or the like, and Wherein the 
number of repeat aryleneoXy groups typically is from about 
2 to about 20 repeat aryleneoXy groups, although the number 
of repeat units can be outside of these ranges, a 
polyarylalkyleneoXy group, Wherein the arylalkyl portion of 
the repeat arylalkyleneoXy groups typically has from about 
7 to about 50 carbon atoms, although the number of carbon 
atoms can be outside of these ranges, such as a polyben 
ZyleneoXy group, a polyphenylethyleneoXy group, or the 
like, and Wherein the number of repeat arylalkyleneoXy 
groups typically is from about 2 to about 20 repeat aryla 
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lkyleneoXy groups, although the number of repeat units can 
be outside of these ranges, (Xii) a polyalkylaryleneoXy 
group, Wherein the alkylaryl portion of the repeat alkylaryle 
neoXy groups typically has from about 7 to about 50 carbon 
atoms, although the number of carbon atoms can be outside 
of these ranges, such as a polytolueneoXy group or the like, 
and Wherein the number of repeat alkylaryleneoXy groups 
typically is from about 2 to about 20 repeat alkylaryleneoXy 
groups, although the number of repeat units can be outside 
of these ranges, (Xiii) a heterocyclic group (including unsub 
stituted and substituted heterocyclic groups), typically With 
from about 2 to about 12 carbon atoms, and typically With 
from about 4 to about 18 ring atoms, although the number 
of carbon atoms and the number of ring atoms can be outside 
of these ranges, Wherein the heteroatoms in the heterocyclic 
groups can be (but are not limited to) nitrogen, oxygen, 
sulfur, silicon, phosphorus, and the like, as Well as miXtures 
thereof, (Xiv) a silylene group (including unsubstituted and 
substituted silylene groups), (Xv) a siloXane group 
(including unsubstituted and substituted siloXane groups), 
(Xvi) a polysilylene group (including unsubstituted and 
substituted polysilylene groups), typically With from 2 to 
about 100 repeat silylene units, or (Xvii) a polysiloXane 
group (including unsubstituted and substituted polysiloXane 
groups), typically With from 2 to about 200 repeat siloXane 
units, although the number of repeat siloXane units can be 
outside of this range, Wherein the substituents on the sub 
stituted alkylene, arylene, arylalkylene, alkylarylene, 
alkyleneoXy, aryleneoXy, arylalkyleneoXy, alkylaryleneoXy, 
polyalkyleneoXy, polyaryleneoXy, polyarylalkyleneoXy, 
polyalkylaryleneoXy, heterocyclic, silylene, siloXy, 
polysilylene, and polysiloXy groups are hydroXy groups, 
halogen atoms, cyano groups, ether groups, aldehyde 
groups, ketone groups, carboXylic acid groups, ester groups, 
amide groups, carbonyl groups, thiocarbonyl groups, sulfate 
groups, sulfonate groups, sul?de groups, sulfoXide groups, 
phosphate groups, nitrile groups, mercapto groups, nitro 
groups, nitroso groups, sulfone groups, acyl groups, acid 
anhydride groups, aZide groups, cyanato groups, isocyanato 
groups, thiocyanato groups, isothiocyanato groups, miXtures 
thereof, and the like, Wherein the substituents on the 
silylene, siloXy, polysilylene, and polysiloXy groups can also 
be alkyl groups, aryl groups, arylalkyl groups, and alkylaryl 
groups, Wherein tWo or more substituents can be joined 
together to form a ring. 
Some speci?c eXamples of suitable R, groups include (but 

are not limited to) n-heXanediyl, of the formula —(CH2)6—, 
n-octanediyl, of the formula —(CH2)8—, n-decanediyl, of 
the formula —(CH2)1O—, n-dodecanediyl, of the formula 
—(CH2)12—, 3-methyl-1,5-pentanediyl, of the formula 

1,4-cycloheXanedimethylene, of the formula (Which is not 
intended to be limited to any particular stereochemistry and 
includes all cis and trans isomers) 

4,4‘-isopropylidenedicycloheXanediyl, of the formula 
(Which is not intended to be limited to any particular 
stereochemistry and includes all cis and trans isomers) 
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cH3 

C , 

CH3 

4,4‘-bicycloheXyanediyl, of the formula (Which is not 
intended to be limited to any particular stereochemistry and 
includes all cis and trans isomers) 

a branched alkylene group having 36 carbon atoms, includ 
ing isomers of the formula 

and other branched alkylene isomers (Which may include 
unsaturations and cyclic groups), 4,8-bis(methylene)tricyclo 
[52102>6]decanediyl, of the formula (Which is not intended to 
be limited to any particular stereochemistry and includes all 
cis and trans isomers) 

and the like. 
R2 and R2‘ each, independently of the other, is an alkyl 

group (including linear, branched, saturated, unsaturated, 
cyclic, unsubstituted, and substituted alkyl groups, and 
Wherein hetero atoms, such as oXygen, nitrogen, sulfur, 
silicon, phosphorus, and the like either may or may not be 
present in the alkyl group), in one embodiment With at least 
1 carbon atom, in another embodiment With at least about 8 
carbon atoms, in yet another embodiment With at least about 
10 carbon atoms, in still another embodiment With at least 
about 12 carbon atoms, in another embodiment With at least 
about 14 carbon atoms, in yet another embodiment With at 
least about 16 carbon atoms, in still another embodiment 
With at least about 18 carbon atoms, atoms, in yet another 
embodiment With at least about 20 carbon atom in another 
embodiment With at least about 20 carbon atoms, in still 
another embodiment With at least about 22 carbon atoms, in 
still another embodiment With at least about 24 carbon 
atoms, in another embodiment With at least about 26 carbon 
atoms, in yet another embodiment With at least about 28 
carbon atoms, in still another embodiment With at least about 
30 carbon atoms, in another embodiment With at least about 
32 carbon atoms, in yet another embodiment With at least 
about 34 carbon atoms, and in still another embodiment With 
at least about 36 carbon atoms, and in one embodiment With 
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no more than about 200 carbon atoms, in another embodi 

ment With no more than about 100 carbon atoms, in yet 
another embodiment With no more than about 75 carbon 

atoms, in still another embodiment With no more than about 

60 carbon atoms, in another embodiment With no more than 
about 50 carbon atoms, and in yet another embodiment With 
no more than about 40 carbon atoms, although the number 
of carbon atoms can be outside of these ranges, (ii) an aryl 
group (including unsubstituted and substituted aryl groups), 
in one embodiment With at least about 6 carbon atoms, in 
another embodiment With at least about 10 carbon atoms, in 
yet another embodiment With at least about 13 carbon atoms, 
in still another embodiment With at least about 14 carbon 
atoms, in another embodiment With at least about 16 carbon 
atoms, in yet another embodiment With at least about 17 
carbon atoms, in still another embodiment With at least about 
18 carbon atoms, in another embodiment With at least about 
19 carbon atoms, in yet another embodiment With at least 
about 20 carbon atoms, in still another embodiment With at 
least about 21 carbon atoms, in another embodiment With at 
least about 22 carbon atoms, and in yet another embodiment 
With at least about 23 carbon atoms, and in yet embodiment 
With no more than about 100 carbon atoms, in another 

embodiment With no more than about 75 carbon atoms, and 
in yet another embodiment With no more than about 50 

carbon atoms, although the number of carbon atoms can be 
outside of these ranges, (iii) an arylalkyl group (including 
unsubstituted and substituted arylalkyl groups), in one 
embodiment With at least about 7 carbon atoms, in another 
embodiment With at least about 8 carbon atoms, in another 
embodiment With at least about 10 carbon atoms, in yet 
another embodiment With at least about 12 carbon atoms, in 
still another embodiment With at least about 14 carbon 
atoms, in another embodiment With at least about 16 carbon 
atoms, in yet another embodiment With at least about 18 
carbon atoms, in still another embodiment With at least about 
20 carbon atoms, in another embodiment With at least about 
22 carbon atoms, in yet another embodiment With at least 
about 24 carbon atoms, in still another embodiment With at 
least about 24 carbon atoms, in another embodiment With at 
least about 26 carbon atoms, in another embodiment With at 
least about 28 carbon atoms, in yet another embodiment With 
at least about 30 carbon atoms, in still another embodiment 
With at least about 32 carbon atoms, in another embodiment 
With at least about 34 carbon atoms, in another embodiment 
With at least about 36 carbon atoms, in yet another embodi 
ment With at least about 38 carbon atoms, in still another 
embodiment With at least about 40 carbon atoms, in another 
embodiment With at least about 42 carbon atoms, in another 
embodiment With no more than about 200 carbon atoms, in 
another embodiment With no more than about 100 carbon 

atoms, and in yet another embodiment With no more than 
about 44 carbon atoms, although the number of carbon 
atoms can be outside of these ranges, (iv) an alkylaryl group 
(including unsubstituted and substituted alkylaryl groups), 
in one embodiment With at least about 7 carbon atoms, in 
another embodiment With at least about 8 carbon atoms, in 
another embodiment With at least about 10 carbon atoms, in 
yet another embodiment With at least about 12 carbon atoms, 
in still another embodiment With at least about 14 carbon 
atoms, in another embodiment With at least about 16 carbon 
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atoms, in yet another embodiment With at least about 18 
carbon atoms, in still another embodiment With at least about 
20 carbon atoms, in another embodiment With at least about 
22 carbon atoms, in yet another embodiment With at least 
about 24 carbon atoms, in still another embodiment With at 
least about 26 carbon atoms, in another embodiment With at 
least about 28 carbon atoms, in yet another embodiment With 
at least about 30 carbon atoms, in still another embodiment 
With at least about 32 carbon atoms, in another embodiment 
With at least about 34 carbon atoms, in yet another embodi 
ment With at least about 36 carbon atoms, in another 
embodiment With at least about 38 carbon atoms, in yet 
another embodiment With at least about 40 carbon atoms, 
and in still another embodiment With at least about 42 carbon 
atoms, and in one embodiment With no more than about 200 

carbon atoms, in another embodiment With no more than 

about 100 carbon atoms, and in yet another embodiment 
With no more than about 44 carbon atoms and although the 

number of carbon atoms can be outside of these ranges, (v) 

an alkoXy group (including linear, branched, saturated, 
unsaturated, cyclic, unsubstituted, and substituted alkoXy 
groups, and Wherein hetero atoms, such as oxygen, nitrogen, 
sulfur, silicon, phosphorus, and the like either may or may 
not be present in the alkyl portion of the alkoXy group), in 
one embodiment With at least 1 carbon atom, in another 
embodiment With at least about 8 carbon atoms, in yet 
another embodiment With at least about 10 carbon atoms, in 
still another embodiment With at least about 12 carbon 
atoms, in another embodiment With at least about 14 carbon 
atoms, in yet another embodiment With at least about 16 
carbon atoms, in still another embodiment With at least about 
18 carbon atoms, in another embodiment With at least about 
20 carbon atoms, in yet another embodiment With at least 
about 22 carbon atoms, in still another embodiment With at 
least about 24 carbon atoms, in another embodiment With at 
least about 26 carbon atoms, in yet another embodiment With 
at least about 28 carbon atoms, in still another embodiment 
With at least about 30 carbon atoms, in another embodiment 
With at least about 32 carbon atoms, in yet another embodi 
ment With at least about 34 carbon atoms, and in still another 
embodiment With at least about 36 carbon atoms, and in one 
embodiment With no more than about 200 carbon atoms, in 
another embodiment With no more than about 100 carbon 

atoms, in yet another embodiment With no more than about 
75 carbon atoms, in still another embodiment With no more 

than about 60 carbon atoms, in another embodiment With no 
more than about 50 carbon atoms, and in yet another 
embodiment With no more than about 40 carbon atoms, 
although the number of carbon atoms can be outside of these 
ranges, (vi) an aryloXy group (including unsubstituted and 
substituted aryloXy groups), in one embodiment With at least 
about 6 carbon atoms, in another embodiment With at least 
about 10 carbon atoms, in yet another embodiment With at 
least about 13 carbon atoms, in still another embodiment 
With at least about 14 carbon atoms, in another embodiment 
With at least about 16 carbon atoms, in yet another embodi 
ment With at least about 17 carbon atoms, in still another 
embodiment With at least about 18 carbon atoms, in another 
embodiment With at least about 19 carbon atoms, in yet 
another embodiment With at least about 20 carbon atoms, in 
still another embodiment With at least about 21 carbon 
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atoms, in another embodiment With at least about 22 carbon 
atoms, and in yet another embodiment With at least about 23 
carbon atoms, and in one embodiment With no more than 

about 100 carbon atoms, in another embodiment With no 
more than about 75 carbon atoms, and in yet another 
embodiment With no more than about 50 carbon atoms, 
although the number of carbon atoms can be outside of these 
ranges, (vii) an arylalkyloXy group (including unsubstituted 
and substituted arylalkyloXy groups), in one embodiment 
With at least about 7 carbon atoms, in another embodiment 
With at least about 8 carbon atoms, in another embodiment 
With at least about 10 carbon atoms, in yet another embodi 
ment With at least about 12 carbon atoms, in still another 
embodiment With at least about 14 carbon atoms, in another 
embodiment With at least about 16 carbon atoms, in yet 
another embodiment With at least about 18 carbon atoms, in 
still another embodiment With at least about 20 carbon 
atoms, in another embodiment With at least about 22 carbon 
atoms, in yet another embodiment With at least about 24 
carbon atoms, in still another embodiment With at least about 
26 carbon atoms, in another embodiment With at least about 
28 carbon atoms, in yet another embodiment With at least 
about 30 carbon atoms, in still another embodiment With at 
least about 32 carbon atoms, in another embodiment With at 
least about 34 carbon atoms, in yet another embodiment With 
at least about 36 carbon atoms, in another embodiment With 
at least about 38 carbon atoms, in yet another embodiment 
With at least about 40 carbon atoms, and in still another 
embodiment With at least about 42 carbon atoms, and in one 
embodiment With no more than about 200 carbon atoms, in 

another embodiment With no more than about 100 carbon 

atoms, and in yet another embodiment With no more than 
about 44 carbon atoms, although the number of carbon 
atoms can be outside of these ranges, (viii) an alkylaryloXy 
group (including unsubstituted and substituted alkylaryloXy 
groups), in one embodiment With at least about 7 carbon 
atoms, in another embodiment With at least about 8 carbon 
atoms, in another embodiment With at least about 10 carbon 
atoms, in yet another embodiment With at least about 12 
carbon atoms, in still another embodiment With at least about 
14 carbon atoms, in another embodiment With at least about 
16 carbon atoms, in yet another embodiment With at least 
about 18 carbon atoms, in still another embodiment With at 
least about 20 carbon atoms, in another embodiment With at 
least about 22 carbon atoms, in yet another embodiment With 
at least about 24 carbon atoms, in still another embodiment 
With at least about 26 carbon atoms, in another embodiment 
With at least about 28 carbon atoms, in yet another embodi 
ment With at least about 30 carbon atoms, in still another 
embodiment With at least about 32 carbon atoms, in another 
embodiment With at least about 34 carbon atoms, in yet 
another embodiment With at least about 36 carbon atoms, in 
another embodiment With at least about 38 carbon atoms, in 
yet another embodiment With at least about 40 carbon atoms, 
and in still another embodiment With at least about 40 carbon 
atoms, and in still another embodiment With at least about 42 
carbon atoms, and in one embodiment With no more than 

about 200 carbon atoms, in another embodiment With no 
more than about 100 carbon atoms, and in yet another 
embodiment With no more than about 44 carbon atoms, 
although the number of carbon atoms can be outside of these 




















































































































